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The purpose of this study was to develop evaluation 
procedures and to test the evidence of concept learning at various 
cognitive levels in an experimental social studies curriculum. A 
number of social science concepts relating to the use of natural 
resources mere identified for use with Curriculum Model $1 on the 
Quabbii Reservoir system. A preliminary form of a concept development 
test %as prepared, using the general approach developed by Kropp and 
Stoker (1966). This approach was appropriate because curriculum 
objectives had been identified according to Bloom's taxonomy, and 
major concepts had been identified and structured. The problem 
questions were designed to test student performance on analysis, 
sythesis, and evaluation, in realistic problem situations related to 
the curriculum. Students (120) from four of the experimental classes, 
grades 3, 4 and 5, were tested. In conclusion, the concepts were 
acquired at a rather high rate of success with mean scores for the 
group ran ding from 65*76% concept achievement; the differences 
between grade levels were small; and, the difference in achievement 
between the experimental and control groups was significant 
(p. <0.001). All of these results seem to validate the effectiveness 
of’ the curriculum design and the teaching strategies (see SO 000 
068) . Other related documents are SO 000 069 and SO 000 070. (SBE) 
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TESTING FOR CONCEPT LEARNING AT HIGHER COGNITIVE LEVELS 

Ambrose A* Clegg, Jr* Alberta P* Sebolt 

University of Washington Resource Learning Laboratory 



The purpose of this study was to develop procedures for and to 
test the evidence of concept learning at various cognitive levels 
in an experimental curriculum in social studies* The instructional 
material involved the study of seven concepts related to the topic 
of water resources with behavioral objectives specified at each of 
the levels of Bloom's cognitive taxonomy* The curriculum design 
centered about the use of local field resources, T aba's strategies 
of teaching, and inquiry* oriented instructional materials* 

The Ss in the experimental program were 120 students in 
grades 3, 4, and 5 in a middle-class and an inner-city school in 
central Massachusetts* Ninety students in three comparable classes 
served as control measures for the development of the concept test* 
Because this study was a pilot study incorporated into the planning 
stage of a Title III project a quasi- experimental design was used* 

An analysis of variance on the mean scores of the test of 
concept achievement revealed significant differences (p* < *001 ) 
between the control and experimental groups* Significant F ratios 
were obtained for each of the main parts of the test, as well as 
for the subscores when items were grouped by concept taught, and by 
their cognitive level according to the Bloom Taxonomy * When 
possible initial differences that might be due to Reading, Achieve- 
ment, or IQ were held constant by the use of analysis of covariance 
technique, differences between the experimental and control were 
still significant at the p* <001 level* 

Analysis of the data also indicated a high rate of achievement 
for each of the concepts with comparatively small differences in 
mean scores between grade levels* When test items were classified 
by cognitive level mean scores ranged from 69-72# correct on items 
in the knowledge, comprehension, application and analysis categories, 
but only 43# at the evaluation level* Synthesis items proved 
unsatisfactory and had to be discarded from the analysis of the data* 

The high level of concept achievement at a wide variety of 
cognitive levels appeared to validate the effectiveness of the 
curriculum design and the teaching strategies employed* The use of 
the local field resources as a learning laboratory, together with 
inquiry-oriented instructional materials, seems to have had an 
effect upon reducing the usual differences to be expected across 
grade levels by providing opportunities for learning that were not 
limited to the traditional school materials* The data also suggests 
that young children can acquire and use sophisticated concepts in 
geography by using readily available local field resources as a 
basis for gathering concrete observations about complex phenomena* 



This paper is a preliminary report of a study on Concept learning 
conducted by Resource Learning Laboratory, under the direction of 
Alberta P* Sebolt* RLL has been funded by the USOE under ESEA-Title III 
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INTRODUCTION 

One of the problems confronting any innovative curriculum 
project is the lack of adequate instruments for testing and evalua- 
tion. This paper is a report of the evaluation procedures developed 
for use by the Resource Learning Laboratory to assess the extent of 
concept learning with the use of experimental, inquiry-oriented 
curriculum materials. 

The Resource Learning Laboratory (RLL) was established as a 
part of a Title III planning grant awarded to School Union #61 , 
Sturbridge, Massachusetts for 1968-69. The project is currently 
funded as an operational grant for 1969-70. The chief purpose of 
RLL is to plan and develop curriculum materials that demonstrate the 
use of locally available community resources as learning laboratories. 
Curriculum materials are focused upon important concepts from the 
social science disciplines using an inquiry- oriented approach to 
learning. 

Curriculum models developed for each learning laboratory are 
referred to as RLL Model #1, #2, etc. These models are mini-Bystems 
which comprise a modification of the elements described by Tyler (1949) 

1. purpose or objectives 

2. learning experiences 

3. organization of content 

4. teaching strategies 

5. evaluation of the experience 
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Educational Objectives 

The educational objectives of the RLL Model #1 and successive 
models are concerned with the basic human activities of man as 
listed by Hanna (1956). 

The objectives of each model are expressed at two levels of 
specificity. The first level or general objective serves to direct 
the scope of the model. This objective is implicit in the 
to be solved i.e.„..How does man secure and conserve water. Concepts 
to be developed within this level are identified and classified y 
high order and low order, a hierarchy defined. The content is 
therefore dictated by the nature of the concept or concepts. 

The second level is the instructional objective w ^ ich 
behavioral terms the desired performance of the student. The inst.. 
tional objectives are related to a psychology of learning in thaj 
they identify the sequence and conditions of behavior necessary 
(a) concept formation, (b) interpretation of data and formulation o 
generalizations and (c) application of principles* 

It may be noted that level one deals with the educational Pur- 
poses while level two provides the skeleton upon which the learn ng 
experiences may be developed. 



ion 



Organization of Learning Experiences 

The learning experiences were designed through analysis and 
inventory of the learning tasks necessary for attainment of the 
formulated objectives. The learning tasks were stated in behavioral 
terms as described by Mager (1962), noting that the behavior was 
both observable and measureable. That is, the task was clea £.y 
defined by telling what the learner is doing, under what conditions, 
using what materials, and to what degree of competence. Though, 
elements 2 and 3 of the model appear separately, they were in fact 
developed simultaneously. The learning experience md the organizat 
of the experiences are implicit in the behavioral objective. 

The learning exneriences were identified in accordance with Che 
role they were to play within the model i.e. .. .pre-field, field, or 
post field. They were designed to provide a variety of e x P e riences 

involving multi-media (primary source material - ^5 

maps, vital statistic records, photos, newspaper articles, simulated 
primary source material, films, slides, transparencies etc.). 

Primary source materials provided the vehicle for . 

Through inquiry, these materials provided the student with the data 
necessary to make inferences and verify his hypothesis. Where 
adequate^ data was not evident within the primary source materials 
the^student then utilized the field-3 ab. In b«j casee ' *^e field- 
labs served to contrast and compare data or to verify predictions. 
Came rasters also utilized to film data for later 
paper articles provided the student with a sense of fervor of the 
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times relative to the issue in question. Maps served both as a 
tool for skill development and for making inferences in the process 
of comparing and contrasting changes in the growth patterns of a 
community. Vital statistic records provided insight as to the place 
of origin, occupation etc. of the people within the community. 

The materials listed and described, while providing the vehicle 
for inquiry, in no way insure that the student will engage in this 
process. It is rather the strategies which the teacher employs in 
the use of the material. 



Reaching Strategies For Inquiry 

The teaching strategies within the RLL Model are based on a 
cognitively oriented learning theory. Recent research in science 
and math stimulated similar studies in the Social Sciences which 
have demonstrated the importance of conceptualization and general- 
ization as essential cognitive abilities. Probably the most funda- 
mental work on conceptualization as a theory and process has been 
done by Jerome Bruner (1966) and Hilda Taba (1966). Both Bruner s 
and Taba’s studies of children’s learning show evidence of influence 
of Piaget’s suggestion of progressive sequence in tne development of 
cognitive skills (Inhelder, 1962). These learning theories postulate 
that the child does not inevitable move from a lower to a higher 
phase of cognitive development but rather that there is a progressive 
sequence. The Taba inquiry strategy was chosen as it clearly 
identified both the type of teacher question and kind of student 
activity necessary to achieve each cognitive task. The Strategy is 
clear cut and has proved a successful vehicle for the development 
of cognitive skills. Initial piloting of the modified Taba (1967) 
strategies indicates the questions are specific enough to aid the 
teacher in each of the cognitive tasks. 

The questioning process in the Taba strategy, while teacher- 
directed, is not to be misinterpreted as highly directed teacher 
behaviors. The strategies provide for highly- integrative behaviors 
purposeful ( .y designed to provide systematic guidance in conceptual- 
izations, interpretation, generalization and application of principles. 

The Taba strategies, as modified within the RLL model, are based 
on the theory that learning is a continuous process requiring both 
the assimiliation of the new data and the accommodation of previous 
conceptual systems to the criteria of the new. 



Evaluation 

Evaluation of the model is in both the form of a feedback system 
and a test for concept development. The feedback system implies that 
the criterion measures used in the evaluation will supply data in- 
dicating the extent to which each objective is being attained both 
by the individual student and the class as a whole. When objectives 
are written in behavioral terms the task of evaluation is made much 
simpler since the intended learning outcomes have already been 
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specified in advance* Failure to accomplish the objectives at 
specified levels then suggests clues for the planning of alternative 
learning experiences, thus revision of each of the component parts* •• 
pupil entry behavior, teaching strategies, and pupil learning pro- 
cesses, and the selection and organization of content materials 
appropriate to the objectives. Teacher participants and classroom 
observers provided the feedback data for evaluation of output and 
revision prior to the second piloting period* 



The Concept Test : 

A number of social science concepts relating to the use of 
natural resources had been identified for use with the fiist curri- 
culum model on the Quabbin Reservoir system (Sebolt et* al. , 1968)* 



These concepts were: 




1 • Watershed 


4. Population pattern 


2* Landforms 


5. Technology 


3. River system 


6. Supply and demand 



Since the behavioral objectives for the model were identified 
according to the categories of Bloom's (1956) Taxonomy: Cognitive 
Domain, a number of specific test items could be developed that 
tested for acquisition and ability to use the concepts at a variety 
of different and higher cognitive levels. 



Test Instrument : 

A pre lim inary form of a test of concept development was pre- 
pared, using the general approach developed by Kropp and Stoker (1966) 
in their study of the construction and validation of tests of cog- 
nitive processes. This approach was particularly appropriate since 
the curriculum models prepared has already identified their 
objectives according to the cognitive levels of Blooms Taxonomy , 
and had also identified the major and related concepts into hier- 
archies of complexity. Forty multiple choice and matching items, 
plus seven problem- type questions were used on Form A of the Test 
of Concept Learning. Each of the items was keyed to a particular 
level of the taxonomy. The problem questions were designed to test 
out students' performance on the higher levels of analysis, synthesis, 
and evaluation, in realistic problem situations related to the study. 
Sample test items and problems are given in Appendix A. 



Sample Population : 

The first of the curriculum models, the Quabbin Reservoir study, 
was pilot tested in four experimental classes, grades 3, 4, and 5 
during February and March, 1969> and the test of concept learning 
was administered to 120 students in these classes in March, 1969. 

The Ss in grade 3 and in two sections of grade 4 were all from one 
school in a middle-class community in central Massachusetts. The 




Ss in grade 5 were from an inner-city school in a large urban area 
in western Massachusetts* Many of these latter students were from 
black or Spanish-speaking ethnic minority groups* 

Since the test had been newly designed and no normative data 
was available, the same test was administered to a comparable control 
group (N=120) to test out the effect of general knowledge on pupil 
scores* 



Testing Procedures : 

The test was administered by members of the RLL staff to each 
of the experimental classes* A standard set of directions had been 
prepared and was read to each group* The test was not a time test; 
and there was a short recess break between the short answer and 
problem sections* 

Analysis of the Data : 

Data from the test was organized in three ways: (1) by class 

means for total test scores as well as for each of the sub-test 
scores (Table I); (2) composite achievement (percent correct) by 

concept studied (Table II); and (3) composite achievement (percent 
correct) by taxonomy level (Table III)* An item analysis was also 
made for each item on the test and will be used in subsequent 
revisions of the test. An analysis of variance was used to determine 
the statistical signficance of differences between experimental and 
control groups on the total scores and each of the sub— test scores 
(Tables IV, V, and VI). An analysis of covariance was used to 
statistically hold constant any initial differences between groups 
that might be due to external factors such as reading, achievement, 
and I.Q. (Table VII). 



FINDINGS 



Main Parts of the Test : 

A summary of the mean scares of the experimental and control 
groups on the main parts #f ti).e RLL test of concept learning is 
presented in Table I. Th^se mean scores were then analyzed by an 
analysis of variance technique. As shown in Table IV there were 
significant differences between the two groups for the total test 
(p.<*001) as well as for all other parts of the test. 

Part I of the test was a multiple choice response dealing with 
the attainment of the various concepts. Items in this part of the 
test ranged from the knowledge through the analysis level. The 
difference between experimental and control groups was significant 

at the .001 level* 

Twelve of the test items dealt with specialized vocabulary 
related to the curriculum unit and as might be expected the results 
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were significant at the .001 level. On the hunch that the vocabulary 
subscore might have had a disproportionate influence on the total 
score we examined the difference in total scores when the vocabulary 
subscore was removed (Total Less Vocab) and again the differences 
were significant (p.<.01). 

Part II consisted of a series of six problem type items written 
at the application, analysis, synthesis and evaluation levels. 
Differences between the experimental and control groups were signifi- 
cant (p.<.05). 

An item analysis for Part II indicated that many of the items 
were quite difficult, with difficulty indices of #3 and .4 and 
similarly low discrimination indices. (And in some cases, even a 
few negative discrimination indices!) Test items originally prepared 
at the synthesis level were judged unsatisfactory based on the item 
analysis and were omitted from the analysis of the data reported 
here (see Tables III and VI). Many of these weaknesses have since 
been taken into account in the revision of the test which nas recently 
been given to a new group of experimental and control groups. 



Subscores Grouped by Concepts Taught : 

An analysis of variance was made on the subscores for the test 
items when grouped by the concepts taught (Table V). Significant 
differences (p. either <.01 or <.05) were found between the two 
groups for six out of seven concepts. Only the concept "technology 
was non-significant, although the P ratio approached significance at 

the .05 level. 

Subscores Grouped by Taxonomy Level : 

When the test items were regrouped according to the cognitive 
level of Bloom's Taxonomy (Table VI) significant differences favor- 
ing the experimental group were found at the knowledge (p.<.01), 
comprehension (p.<.05), application (p.<.05), and analysis (p. <*01) 
levels. The evaluation items produced non- significant differences. 

As indicated earlier, the synthesis items proved unsatisfactory and 
were discarded prior to the analysis of the data. 

External Influences: Reading. Achievement, and IQ : 

Since RLL is concerned with the evaluation of a new curriculum 
program, the experimental model was tried out in a naturalistic 
classroom setting. In-tact groups, rather than randomly assigned 
individual subjects, were the units of measure. Accordingly, the 
analysis of covariance (ANCOVA) was used to control for possible 
initial differences that might be due to such external factors as 
reading, achievement, or IQ scores. As indicated in Table VII, the 
two independent variables, Total Score, and Total Less Vocabulary, 
were covaried separately, with the standardized test scores for 
reading, achievement, and IQ having been obtained from the student's 
current school records. 
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In every case significant differences (p* .001) were found* 

Even when the three covariates were taken in combination, the 
differences between groups were significant at the same *001 level* 

It appeared evident, then, that the differences between the groups 
were not due to the possible initial differences on any or all of 
the three covariate: • 

Achievement by Concepts : 

Achievement of each of the six concepts is reported in Table II 
as percent correct when items were regrouped by concept* Group means 
ranged from 65# - 76# correct, with several classes achieving as 
high as 86# on particular concepts* It is interesting to note tha 
the two concepts that appear most abstract, watershed and supply and 
demand, had the highest mean rate of achievement (76% each), while 
the concept landform, which was probably the most concrete and which 
was the main focus of an extensive field trip, had the lowest mean 
achievement (65#). The scores for the 5th grade inner city group 
are quite close to the group means on three concepts, landforms, 
population patterns, and river systems, though widely separated on 
the remaining three concepts. 



Achievement by Cognitive Level : 

Student achievement at higher cognitive levels is reported on 
Table III as percent correct when test items were regrouped by 
taxonomic level. The composite mean scores for all groups were 
Knowledge, 72#; Comprehension, 69#; Application, 72#; and Analysis, 
70#* The two fourth grade classes had mean scores as high as oO— oi/o 
on application and 82# on knowledge for one class* The fxfth grade 
inner city school mean score was close to the group means on the 
comprehension items, but ranged for 11-13 points below the group 
means on knowledge, application, and analysi3 items* 

The mean score for the evaluation items was only 43#,^ & marked 
difference from the higher scores of the other levels. Very 
curiously, the third grade class had the highest mean score (57#J cn 
synthesis items, a difference of 14 points from the group mean, and 
as much as 24 points from one of the fourth grade classes* The 
fifth grade class had a mean percentage of 39# correct, only 4 points 
different from the group mean. 

Test items were originally prepared at the synthesis level but 
these proved unsatisfactory at all grade levels and were discarded 
after the initial scoring* In the judgement of the R^L staff, there 
was apparently too little instructional material prepared at the 
synthesis level* It may also be that the teaching strategies which 
were employed (Taba*s three cognitive tasks of concept formation, 
generalization, and application of principles) did not include 
enough synthesizing activities that approximated those included m 
the synthesis level of Bloom* s Taxonomy * 
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In the absence of any comparable normative data, the mean 
Jhievement scores reported for the knowledge, comprehension, 
>plication, and analysis levels (averaging 70.75#) appear to 
{present rather high levels of accomplishment, particularly for 
ie first try-out of pilot materials. 

No obvious explanation readily accounts for the relatively low 
irformance of the total group on the evaluation level or the 
ilatively high performance by the third grade class on this factor, 
ita from the item analysis indicate that the problem questions 
ivolved were of moderate difficulty (mean difficulty index of .58) 

L though a wide difference in the discrimination indices (varying 
:om - .250 to .715) suggests that the test questions may have been 
isleading to students in the upper and lowere 27# groups. It is at 
jast safe to conclude that there probably were not enough evaluation 
rpe activities included in the instructional materials for adequate 
lining in this skill to have been accomplished. 



CONCLUSIONS 



As indicated above, the task of a curriculum evaluation is to 
ik, "How well did the curriculum succeed in meeting its own goals?**’ 
ised upon the data presented in this study, the concepts appear to 
ive been acquired .at a rather high rate of success. While there 
is much individual variability, mean scores for an entire group 
urging from 65-76# achievement over the six concepts appears very 
itisfactory for a pilot project. As teachers become more familiar 
Lth the instructional materials, and more skilled with the use of 
le teaching strategies, one might expect these scores to increase 
) about 80# achievement. 

S imi larly, the wide range of cognitive objectives appears to 
ive been accomplished to a high degree. This suggests that the 
caching strategies employed, or perhaps the way in which the 
rtsrials were structured, did involve a range of higher level 
itellectual skills (knowledge, comprehension, application, and 
lalysis) and that each was accomplished at a rather uniformly high 
ite. Such data appears to offer additional evidence in support of 
rnkins* (1968) earlier finding that student's achievement is in- 
reased significantly when instructional materials are structured 
> include activities at higher cognitive levels. 

The apparent lack of differences in scores over grade levels 
iises questions about two important factors: (1) the presumed 

Lffioulty of the material and its sequence in the curriculum (i.e., 
pads level placement); and (2) the relation of reading ability as 
critical variable in the design of curriculum models. 

Recognizing the limits of this brief study, it appeared that 
iildren at several different age and grade levels could handle this 
iterial easily, and that its content was not dependent upon prior 
2hool learnings. One might conclude that the Quabbin Reservoir 
budy is designed so that it can be used easily at a number of 
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different grade levels and with different student populations, 
making it a flexible and easily adopted unit of study. 

Although other studies (Hunkins, 1968, 1969a, 1969b) have found 
that reading ability is significant y related to achievement at 
higher cognitive levels, the preliminary data reported here leads 
one to conclude that in this particular curriculum design, vocabulary 
and perhaps reading skills in general, may not have had as critical 
an in i ce upon student outcomes as might have originally been 

expected. An important feature of the curriculum model was a care- 
fully designed field trip to the Quabbin Reservoir and its surround- 
ing area. Subsequent activities related closely to this trip and 
the area visited. In short, the local resource is used as a learning 
laboratory, but in a largely non-verbal way. This may account, in 
part, for the apparent lack of differences over grade levels, since 
grade level norms are so largely a product of reading ability. 

Lastly, the curriculum model appears to have been quite 
successful with the fifth grade children from the ir. ler city school. 

As indicated in Tables II and III, the difference in mean IQs between 
the inner city group and the predominantly white, middle class 
children in the third and fourth grades is more than two standard 
deviations from the assumed mean of 100, Yet the mean scores for 
the fifth grade class are not too distant from the composite means 
of the entire group, or the third and fourth graders considered 
alone. If, as suggested above, reading ability does not .^ ve .? s 
critical an influence as might have otherwise been expected, the 
curriculum model developed by RLL (Sebolt, et. al. , 1968) and incor- 
porated into the Quabbin Reservoir study, appears to have considerable 
usefulness for schools in inner city areas. In any event, the out- 
comes in student learnings for this sub-group, while not s “ifr . 
for the remainder of the experimental group, are more than sufficient 
to be considered successful — particularly for the first tryout of 
a, pilot model. And that, in itself, is encouraging! 
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*A«t lt«M originally pnpavtd it the lynthiili lml proved taittlilietocy 
and vtn discarded prtev to analysis of tho data* 



TABU IV 



AMOVA of MAUI FA&XS of ALL tXST of COWCm LEARVXHC 



Aop* for. 


Sooroo 


a — j? s 


f 


P 


X 


Bodfoon 


140*461 | 


140.481 


51*545 


<•001 




Within 


13*426 5 


2.72S 






VOCAB 


Bocvoon 


42*356 1 


42.558 


50*315 


<.001 




Within 


4*209 5 


.841 




nar 2 


Botvoon 


6*075 1 


4.075 


14*224 


<* 0J 




Within 


2.13$ 5 


.427 






TOTAL 


Botvoon 


4*4*665 1 


456.445 


53*069 


<.001 




Within 


41*140 5 


4.228 




TOTAL LSSS 


Botvoon 


206*069 1 


208.089 


46*769 


& 01 


VOCAi 


Within 


22*236 5 


4.447 
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TAILS f 



A9WA of fubtcortt M ILL Tost Xtm Grouptd by Conctptt Taught 



Dtp, Far. 


Bourtt 


SB 


— 2 T“ 


HI 


F 


P 


Vattr 


Batwann 


9,640 


t 


9.840 


41.613 


<•01 


Syatan 


Within 


1.1B0 




•236 






Land Font 


Bttwttn 


2.779 


1 


2.779 


14.717 


>.05 


Kim 


BttWttn 


3.344 


1 


3.344 


39.390 


<•01 




Within 


•424 


5 


•084 






Hlt«( 


Bttwttn 


7.979 


1 


7.979 


20.23’ 


x'.oi 


iooret 


Within 


1.971 


5 


•394 






Population 


Bttwttn 


3.174 


1 


3.1746 


23.330 


<.01 


fltttlBI 


Within 


.426 


S 


• 1252 






Taehaology 


Bttwttn 


1.246 


1 


1.246 


3.064 


BB« 




Within 


1.064 


5 


•212 






Supply tad 


Bttwttn 


2.964 


1 


2.964 


11.214 


<•03 


DttMai 


Within 


1.321 


5 


•264 
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TABLE VI 



AMOVA of Subccortf on ILL Te«t Itcne Group by levels of Bioon's Texonony 



Dap* far* 


Source 


88 


df 


MS 


F 


P 


Knowledge 


litNM 


13.766 


i 


13*764 


26.427 


(.01 


Vlthld 


2.ttl 


5 


•596 






Coup rehens loo 








9.706 


<*05 




Between 


4.7002 


1 


4*7002 




Within 


2.4015 


s 


•4803 






Application 


Between 


.67« 


l 


*676 


0.102 


<•05 


Within 


.410 


5 


•063 






Analyaia 


Between 


31.025 


i 


31*025 


33.830 


I0i 


Within 


4.505 


5 


.917 






Synthetic* 


mm 


mm 


mm 


mm 


m m 


mm 


Evaluation 


Between 


.in 


1 


.174 


6.293 


H8(P<.10) 




Within 


• 138 


5 


.027 







*Test ltMi originally pro pared at the aynthaaia level proved 
unsatisfactory and were discarded prior to the analyaia of the data* 
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Apix n flU A 

>MpU Quaatloaa T»k«n troo tbt ILL Concept Ttat 



4 



10. A tributary U: (Concept: Urn) 

ft ittttjui flowing south 

— ft *trees which fttdi s larger stress 
—»■■■„, ft tt * tr eystes in Masssehusatta 
4 fttraaa which has purs water 

Oftiag tha contour sap, the land elevation at Quabbin tesevoir is; 



below sea level 
the saws as Boston 
lower than Boston 
higher than Boston 



(Concetp: Landforsa) 



froblm 4: A Urge cley In our atata need* to find on additional aourca 
or water supply, A coonittee that Investigated the possible 
sites reported the following inforsation. Baaed on this 
Intonation, where would you piece the reaevolrf 



ISSjLnaa^— ^j53L-L- . SITE c 



Kind of water 


i 

PUN | 


• 1 

1 pure 


i 

needs til taring 


Aaount of Water 


good supply 


good supply 


good supply 


Busbar of people 
la the area 


few 


tew 


heavily populated 


Busbar of 
industries 


few 


tew 


sany industries 


Distance fros 
city 


SO silee out 


70 allcs 


20 sllaa 




of state 


in state 

L_ | 


1 In state 



Yhe beet eite tor the reeevolr would bo: 



Bite A 
Site B 
Site C 



o 

ERIC 
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